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29.1 GENERAL 
 

Wherever practical, bridge drainage should be carried off the structure along the curb  
or gutter line and collected with roadway catch basins.  Floor drains are not  
recommended for structures less than 400' (120 m) long and floor drain spacing is not  
to exceed 500' (150 m) on any structure.  However, additional floor drains are required  
on some structures due to flat grades, superelevations and the crest of vertical curves. 

 
Superelevation on structures often creates drainage problems other than at the low  
point especially if a reverse curve is involved.  Water collects and flows down one  
gutter and as it starts into the superelevation transition it spreads out over the  
complete width of roadway at the point of zero cross-slope.  From this point the water  
starts to flow into the opposite gutter.  Certain freezing conditions can cause traffic  
accidents to occur in the flat area between the two transitions.  To minimize the  
problem, locate the floor drain as close to the cross over point as practical.  Floor  
drains are installed as near all joints as practical to prevent gutter flow from passing  
over and/or through the joints. 

 
 | The Bureau of Structures recommends the floor drain shown on Standard 29.1 for new 

structures.  Type "GC" floor drains are gray iron castings that have been tested for 
hydraulic efficiency.  Steel fabricated floor drain "H" is shown on Standard 29.2.  Type 
"H" floor drains provide an additional 6" (150 mm) of downspout clearance.  These are 
retained for maintenance of structures where floor drain size modifications are 
necessary. 

 
All of the floor drains shown on the Standards have grate inlets.  When the  
longitudinal grade exceeds 1 percent, hydraulic flow testing indicates grates with  
rectangular longitudinal bars are more efficient than grates having transverse  
rectangular bars normal to flow.  However, grates with bars parallel to the direction of  
traffic are hazardous to bicyclists and even motorcyclists as bar spacing is increased  
for hydraulic efficiency.  As a result, transverse bars sloped toward the direction of  
flow are detailed for the cast iron floor drains. 

 
Downspouts are to be fabricated from galvanized standard pipe or reinforced  
fiberglass material having a diameter not less than 6" (150 mm).  Downspouts are  
required on all floor drains to prevent water and/or chlorides from getting on the  
girders, bearings, substructure units, etc.   Downspouts should be detailed to extend a  
minimum of 1' (300 mm) below low steel to prevent flange or web corrosion.  A  
downspout collector system is required on all structures over grade separations.   
Reinforced fiberglass pipe is recommended for all collector systems due to its  
durability and economy.  In the design of collector systems, elimination of  
unnecessary bends and provision for an adequate number of clean outs is  
recommended. 
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29.2 DESIGN CRITERIA 
 

|  The flow of water in an open channel depends on its cross section, grade, and  
|  roughness.  Generally, the gutter cross section on a structure is right triangular in  
|  shape with the curb, median or parapet forming the vertical leg.  For design speeds 45  
|  mph or less, floor drains are spaced at a distance such that the maximum gutter flow  
|  is restricted to a spread width of the shoulder plus one-half the adjacent through  
|  driving lane for a given design frequency storm.  This defines the hypotenuse of the  
|  triangle if the shoulder and driving lane slope are equal.   For design speeds greater  
|  than 45 mph, floor drains are spaced at a distance such that the maximum gutter flow  
|  is restricted to a spread width of the shoulder.   An increase in longitudinal and  
|  transverse slope increase inlet capacity.  In design, it is assumed that all of the water  
|  passing over the width of the inlet is taken by that inlet, the remaining water (Q  
|  bypass) continues to the next inlet. 

 
For design a storm frequency of 10 years with a duration of 5 minutes is used.  This  
gives an average rainfall intensity (i) of approximately 150 mm (6") per hour in  
Wisconsin.  A run-off coefficient (C) of 0.9 is used for concrete surfaces. 

 
 The Rational Method (English Units) converts rainfall intensity for a given design 

frequency storm to run-off by the following equation: 
 

Q = C i A  where: 
 

Q = peak rate of run-off in cfs. 
C = run-off coefficient for surface type. 
 i = rainfall intensity in inches/hour. 
A = drainage area in acres and 

 
A =  (L)(W)   where 

43560 
L  = floor drain spacing in feet. 
W = contributing structure width in feet. 

 
The Manning equation modified for triangular flow is used to compute Q and Q bypass  
for the given gutter section.  The modified equation is: 

 
QQ = 0.56  (Z/n)(So)1/2(d)8/3  where: 

 
Q  = discharge in cfs. 
Z   = reciprocal of cross slope. 
n   = Manning's coefficient of roughness, use n = 0.014 for concrete. 
So = longitudinal slope in feet/foot. 
d  = depth of flow at the deepest point (gutter line) in feet. 

 
Refer to Tables 29.1 and 29.2 for values of (Z/n) and to Chart 29.1 for a nomographic  
solution to the Manning equation.
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29.3 DESIGN EXAMPLE (English Units) 
 

The following method is used to compute floor drain spacing by equating net  
discharge to the Rational Method: 

 
Given: Structure 1200 feet long on a 0.3% grade having a cross slope of 0.02 

feet/foot with a contributing structure width of 23'-6.  Use Type "GC" floor 
drain as given on Standard 29.1. 

 
Cross section of flow: 

 
   

  
 
 
 
 

Compute: Floor drain spacing 
From Table 29.1 with a cross slope of 0.02 feet/foot 
(Z/n) = 3571. 

 
From Chart 29.1, Q = 2.44 cfs and Q bypass = 1.50 cfs. 

 
L =   (Q-Q bypass)(43560 

(C)(i)(W) 
 

L =  (2.44-1.5)(43560  
(0.9)(6)(23.5) 

      
L = 323 ft. 

 
 
 
 
 

 
Date: January, 1997            Page 4 

 



BRIDGE MANUAL              FLOOR DRAINS                               
_________________________________________________________________________ 

 

SECTION 29.3 

 
 

TABLE 29.1 

 
Date: January, 1997            Page 5 

 



BRIDGE MANUAL              FLOOR DRAINS                               
_________________________________________________________________________ 

 

SECTION 29.3 

 
 

TABLE 29.2 

 
Date: January, 1997            Page 6 

 



BRIDGE MANUAL              FLOOR DRAINS                               
_________________________________________________________________________ 

 

SECTION 29.3 

 
 

CHART 29.1 

 
Date: January, 1997            Page 7 

 


	TABLE 29.2
	CHART 29.1

